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[57) ABSTRACT

Portable, self powered water pumping apparatus for
use in sampling water in remotely located wells com-

prises a wheeled hosée reel cart which supports a long
length of plastic hose or tubing. The tubing has a small

diameter length of inner tubing telescoped inside itself
throughout most of its length. The mner tubing passes
through the wall of the outer tubing near the upper
end thereof and is connected to a pressurized cylinder
of gas such as a standard 14 oz. propane gas cylinder.
When the lower ends of the tubes are well submerged
beneath the water level in a well, admission of gas to
the inner tube at its upper end will force water up
through an annular space between the tubes and out
the upper end of the outer tube where it can be col-
lected. A channeled plug at the bottom of the tubes
prevents the tubes from collapsing, helps to keep them
straight and together as they are lowered mnto the well
and provides partial support for a weight hanging from
the bottom of the tubes.

5 Claims, 3 Drawing Figures
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1
PORTABLE WATER SAMPLING APPARATUS

BACKGROUND OF THE INVENTION &

The mmvention relates to sampling devices and partic-
ularly to devices for sampling water from remotely
located wells such as non-active wells and observation
wells as well as from new wells. It Is common to place
small diameter observation wells of about 2 or 3 inch 10
diameter in a uniform pattern around much larger di-
amcter water producing wells and 1n the same aquifer.

By analyzing the drawdown of the observation wells in
response to a drawdown of the pumping well, the per-
meability and transmissibility of the aquifer as well as 19
its coefficient of storage, can be calculated. It 1s also
important to sample the water in the observation wells

to detect possible or potential contamination of the
pumped well. Observation wells are also used in con-
nection with injection wells wherein dangerous pollut- 20
iIng liquids such as acids are injected into the earth to
dispose of them. By taking periodic samples from ob-
scrvation wells in the vicinity of the injection well it is
possible to determine if the pollutants arc being con-
taincd as desired or whether they are spreading to a 25
degree where they could contaminate water wells 1n the
general area.

As a rule, the small observation wells or other wells
which one might wish water samples from are situated
in rclatively remote locations which are inaccessible to 30
sources of power for pumping up watcr samples. It
would be desirable to have a low cost, scli-powered,
light weight piece of sampling equipment which could
be easily carried to the job site in a utility vchicle rather
than have to bring in heavy air compressors, generators 35
or other bulky, expensive equipment for powering an
air lift or other form of pump. It is among the objects of
the present invention to provide such a piece of sam-
pling cquipment.

SUMMARY OF THE INVENTION

The invention basically compriscs a pair of long con-
centric flexible plastic tubes which are wound around a
rccl which is mounted for rotation on a mobile cart
which can be easily manually moved to the site of the 4>
well to be sampled. The inner tubing, which may, for
cxample, have inner and outer diameters of 0.12 inch
and 0.17 inch, respectively, is passed through a hole
bored in the side of the larger tubing about one or two
fecet from onc end thereof. The outer tubing, which 50
may, for example, have inner and outer diameters of
0.375 tinch and 0.500 inch, respectively, cooperates
with the inner tube to form a cylindrical annular space
having a radial thickness of about 0.10 inch. The outer
tubing is wound on the reel so that the upper end 93
thereof which has the inner tubing projecting from its
side is positioned so as to project through the side of
the reel a sufficient distance from the reel hub to per-
mit the outer end of the outer tube to discharge
pumped water into a container. The projecting portion 60
of the inner tubing projects sufficiently far from the
reel hub and outer tubing to facilitate the connection
thereof to a gas cylinder and valve such as the univer-
sally available type used with a propane blow torch or
a camp stove. The major portion of the tubing is wound 63
about the reel for convenience in transporting it to a
well and to simplify the lowering of the frec end thereot
into the well. Since the tubing assumes a degree of
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curvature when it is wound on the reel, a heavy weight
is hung from its free end to help straighten out the
tubing and facilitate its insertion into a well casing. An
elongated channeled plug 1s placed inside the outer
tube at its lower end to stiffen it and protect it. The plug
also is attached to the inner tube and serves to maintain
the annular spacing between the tubes, hold the free
ends of the two tubes in a fixed relationship, and pro-
vide a rigid support for the heavy weight which might
weigh 6 or 8 pounds, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing the water sam-

- pling apparatus in opseration;

FIG. 2 i1s a partially scctioned, fragmentary view of
the gas and water carrying sampling tubes and therr
rclation to a well casing; and

FIG. 3 is a cross-sectional view taken on line 3—3 of
FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The portable water sampling apparatus is adapted to

~draw a sample of water 12 from within the well casing

14 and dcliver 1t to a sample container 16. The sam-
pling apparatus includes a hose reel 20 adapted to be
rotated by a handle 22. The rec! 20 is mounted for
rotation on mobile cart 24 which has whecls to facili-
tate 1its movement over rough terrain. Wound about the
rcel 20 1s a long length of outer tubing 28 which may be
formed of polycthylene or other suitable matenal. The
outer tube 28 has an upper end portion 30 from which
water samples may be disperscd to a sample container
16, and a lower end portion 32 which 1s submerged
beneath the level of water 12 in the well casing 14.
Enclosed within the outer tubc 28 for the major portion
of its length 1s a smaller diameter inner tube 36 which
may also be made of polyethylene or other suitable
material. The inner tube 36 preferably extends through
an opening 38 in the side wall of upper portion 30 of
tube 28 but could also exit from tube 28 through the
end thereof or through an appropriate tube fitting. The
upper end 40 of the inner tube 36 is preferably pressed
over a nozzle 42 on a gas cylinder 44 having a gas valve
46. Although the cylinder 44 could contain air, nitro-
gen or other low cost gas, it 1s generally more conve-
nient to utilize small disposable cylinders of butane or
propane gas which are readily available for usc in blow
torches and camp stoves. The lower end 48 of the inner
tube 36 has openings S0 which communicate with the
annular space 52 which is defined by the fact that the
outer diameter of the inner tube 36 1s less than the
inner diameter of the outer tube 28.

A plug member 54 made of plastic or other suitable
material and having a diameter for most of its length
approximately equal to the mner diameter of the outer
tubing 28 has a reduced neck portion 56 which engages
the inside wall of nner tubing end portion 48 and 1is
held thereto by a rivet 88 and, 1if desired, an appropri-
ate cement. The plug 34 includes a plurality of longitu-
dinal grooves 60 around its periphery which permit free
flow of water 12 from the inside of the casing 14 to the
annular space 52 between the two tubes. The plug 54
may be anchored to the outer tube 28 by means of
cement and 1s additionally held by a formed wire mem-
ber 64 which locks the tube 28 and plug 54 together
and serves as a carrier ring for a heavy weight such as
a lead weight member 66 which has a bail engaged by
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the holder 64. To prevent distortion of the tubing whilc
it 15 being transported, the heavy weight 66 is prefera-
bly hooked onto a hook member 70 on the handle 22 of
the mobile cart 24,

In operation, the weight 66 and the tubing 28 and 36
attached to it arc lowered into the well casing 14 a
sutficient distance to permit air lift pumping. With this
type of pumping the minimum operating submergence
1s approximately 30 percent of the depth of the water
inlet. In other words, approximately 30 percent of the
length of the tube which is down the hole must be
submerged. Assuming the gas exit openings 50 arce
suffticiently submerged to permit pumping to take
place, the valve 46 on the gas cylinder 44 is opened to
permit gas to pass down through the inner tube 36 and
out the openings 50 where it will force the water in the
annular space 52 upwardly through the spacc between
the tubes and out the end 30 of the tube 28 into the
container 16. If the openings 50 are not sufficiently
submerged, no water will be pumped but gas will come
to the surface. If the gas is butanc or propane it will of
course have an odor which may be detected so that the
operator will know that the intake openings 50 are not
sufficiently submerged. Commercially available pro-
panc cylinders generally have a pressure of 120 to 140
pst when new and warm which is generally sufficient to
li{t scveral gallons of water. For example, in one test
where the ambient temperature was 75°F, the static
water level was 76 feet and the sample intake was at
109 feet a single 14 ounce propane cylinder was able to
lift a total of 8.6 gallons of water before its contents
were exhausted. Since the gas cylinder must have a
substantial pressure in order to pump water it is possi-
ble that a particular gas cylinder will still have a sub-
stanttal charge remaining for blow torch or other use if
the valve 46 1s turned off as soon as the pumping rate
decreases substantially. Since the gas cylinder 44 will
cxert a higher pressure when warm than when cold it is
good practice in cold weather to keep the cylinder at
room tempcerature until just before use.

We claim as our invention:

I. A portable water pumping apparatus for sampling
water from a well comprising: a storage reel having a
hub and side flanges and storing a pair of clongated,
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4
flexible, telescopically positioned, radially spaced inner
and outer tubing members and for supporting the upper
end portion of each of said tubing members; handle
means on said storage reel for recling and unreeling the
lower end portion of said tubing members into a well: a
cylinder of pressurized gas and complementary means
on said cylinder and on the upper end portion of the
inner tubing member for attaching said cylinder to the

upper end of said inner tubing member, valve means
for controlling the flow of gas from said cylinder into

said mnner tubing member; weight mecans attached to
said outer tubing member at its lower end portion; the
lower end portions of the inner and outer tubing mem-
ber communicating with each other, means communi-
cating the space betwcen the inner and outer tubing
members with water to be pumped; and discharge
opening mecans at the upper end of the outer tubing
member for discharging water forced up through the
spacc between the inner and outer tubing members by
gas passing down through the lower end portion of said
inner tubing member from said cylinder when the lower
end portion of cach tubing member is submerged be-
neath thc water in a well.

2. The water pumping apparatus of claim 1 wherein
the upper end of said inner tubing member passes
through the wall of said outer tubing member at a loca-
tion spaced from the end thereof.

3. The water pumping apparatus of claim 1 wherein a
plug member is fastened to the lower ends of said inner
and outer tubing members to prevent rclative move-
ment between said tubing members and to maintain
radial spacing between them.

4. The water pumping apparatus of claim 3 wherein
the mcans communicating the space between the inner
and outer tubing members with water to be pumped
comprises longitudinal grooves in the peripheral sur-
face of said plug member. |

5. The water pumping apparatus of claim 4 wherein
said weight mcans is attached to said outer tubing
member by a fastener which passes through the wall of
said tubing and engages the walls of aperture means in
sald plug.
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